Adaptable doxycycline-regulated gene expression systems for Drosophila.
We have engineered two new versions of the doxycycline (dox) inducible system for use in Drosophila. In the first system, we have used the ubiquitously expressed Drosophila actin5C promoter to express the Tet-Off transactivator (tTA) in all tissue. Induction of a luciferase target transgene begins 6 h after placing the flies on dox-free food. Feeding drug-free food to mothers results in universal target gene expression in their embryos. Larvae raised on regular food also show robust expression of a target reporter gene. In the second version, we have used the Gal4-UAS system to spatially limit expression of the transactivator. Dox withdrawal results in temporally- and spatially-restricted, inducible expression of luciferase in the adult head and embryo. Both the actin5C and Gal4-UAS versions produce more than 100-fold induction of luciferase in the adult, with virtually no leaky expression in the presence of drug. Reporter gene expression is also undetectable in larvae or embryos from mothers fed dox-containing food. Such tight control may be due to the incorporation of Drosophila insulator elements (SCS and SCS') into the transgenic vectors. These systems offer a practical, effective alternative to currently available expression systems in the Drosophila research community.